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About HyperCube

HyperCube is a Macintosh and Windows application program specifically directed to
the analysis and display of multi and hyperspectral imagery. This includes the static and
dynamic display of the image cube and the generation of spectral classifications using both
imagery and spectral libraries. In addition, HyperCube contains functions to filter, warp,
mosaic, reformat, calibrate, combine, photogrammetrically project and to perform arithmetic
on imagery and data.

The current version number of HyperCube is shown in the lower right hand corner of the
splash screen by selecting About... in the Apple menu or the Help menu in the Windows ver-
sion.

Software

There are currently two Mac (Macintosh) versions of HypeCube. One version is for the
older Power PC processor and the other is for the current Intel based architecture. There are
also two Windows versions: a 32 bit and a 64 bit executable. They are both Windows® 95
through Windows 7 compatible.

The Mac and Windows programs are 99.9% identical with one significant difference: the
Windows version does not support the Mac Pict image format. Although this documentation
was prepared on a Mac version of Adobe InDesign® using Mac OS X examples, the Windows
GUI matches it one-for-one. Any slight (very slight) difference between the two systems is
delineated in the text (in particular see the “Load Selection” button in section Band List).
Also, see “Windows version” in the index.

The Windows version uses the Control (Ctrl) key instead of the Macintosh special com-
mand key. So, for example, to perform a paste operation press the Ctrl and V keys simultane-
ously. The Mac Option key is replaced with the Alt key in Windows.

Currently, the HyperCube executables, examples and documentation are available at
www.agc.army.mil/hypercube/index.html .
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oading Images
Files, Data, Images and Display

At the present time almost every window that is displayed on a computer monitor con-
sists of 8 bit gray or 24 bit color (or possibly a few bits more). HyperCube can handle data
up to 32 bits per pixel with a spatial extent up to at least 20,000 by 20,000 pixels. How data
is converted from a source file to a displayed image window is described below.

Pixel depth:
8 bit - display directly as gray or pseudo color.

24 bit color - display as true color.

16 bit signed or unsigned - keep 16 bits in memory as “attached data” and remap
by various methods to 8 bits for display (the image load dialogs contain
options for remapping),
See section Data Mapping for other ways to remap after loading).

32 bit float or long - keep full depth in memory and convert for display.
64 bit and higher - not presently supported in HyperCube.

Spatial size:

Image sizes greater than 2048 pixels or 2048 lines can be loaded as a scaled overview
image (see Related functions below) and used to outline areas that are loaded at full resolu-
tion. Image subsets may also be loaded.

Multiband Images:

Each band that is loaded into memory includes the attached source data for that band.
However, the number of bands loaded into memory does not affect spectral classifications in-
cluding most statistical operations. Therefore, it is not necessary to load an entire multiband
image in order to exploit it (see sections Header Files and Band List).

Related functions:
Attach Data,
Overviews,
Gray Mapping, Color Mapping, Data Mapping,
Statistical Measures,
Image Arithmetic,
Classify Function.

Note, to see the underlying data of a display pixel choose menu Windows -> Show Info
which in addition to listing the gray or color display pixel will also show any data value. Du-
plicating an image also makes a copy of the attached data. Some operations, such as menu
Applications ->_Shaded Relief, also copy the source data and attached it to the newly con-
structed image.
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Intrinsic File Types

The intrinsic image file format for the

Open: HyperCube

Mac and PC is TIFF. HyperCube also
automatically recognizes Pict, TIFF, JPEG

, PNG and .SUN (SRF) file types in the
menu File->Open... (shown at the right)
provided their Finder file types (not the file
name suffix) are properly set. If the list does
not show the file you are expecting then the
image must be opened using menu File ->
Open As... with you specifying the file type.
If Edit -> Options -> Detailed Messages
is checked then the header contents of the

PICT, JPEG, TIFF and .SUN file types

[«f»]) [= \EB] [ Images W‘!
= Mercury ) [a gimp-pri._#.2.1.dmg |a | 325ijpg [«
® Network p | HP Installer Log File 3 1754503 jpg 0
=} Orion P L;—f_ HYMAP » & Andromeda.tif
= Sirius » LF Hymap2 ! [l Annotated Class Map
[= HyMapLib L EE Annotate...ss Map.tiff
[ IKoMos " | H ape
@ lllustrator® 7.0 | B ape.ipg
L5 B BB ape.nt
¥ lomega OsX L & apeaif
L7 1sac "1 & BandList.uf
[~ IPEG docs " | & Bandscrolling.tif
[ Kodak L ES &ill final
L7 LANDSAT hdrs L = blackropdark copy.txt
= libexe v [# BLST.tif
¥ Library PIY = henoteontf b4
New Folder ) (" Cancel ) Open

various file types will also be listed and is a
good diagnostic tool.

The Windows version of HyperCube uses File -> Open... (shown below in General File
Types) to load all types of image formats except Pict which is not supported. TIFF is the
general file type for Windows. Use the Files of type: popup menu to select which type.

General File Types

Any image supported by HyperCube can be opened by Open As... in the Mac version
and just Open... in the Windows version as shown by the dialogs below and the following

page.
Look in: Ia Images j - £k B9~
|_13 bard [ Hymap-2000 radiance @ ape. kif @ Dtedi
1 Clip art CJonos CIE via ENVI [ g1 .4
[CdData_sa [CIMalapai runi4 =] DEM_3M~1.tiF & q1_te
1 Desert Radiance Canrre [ DEM_3mea3.tiF GeaTl
| 1DMsy s [ DEM_3Md tiE Grouel
| IForest Radiance [CJsEBass [ Demnazbit ki Grouel
|_1Ft Hood &= Shapefiles @Denise.jpg ifsar-li
|_1Ft Huachuca [ Terrain Denise,ntf ifsar-li
I Hymap 09-26-99 CJUrban @ Denise, kif Tanti
CI Hymapz 09-26-99 @ airpork 1, f - DTED OIM_:
"I Hymap-2000 ape.jpg 2] DTED.hdr [ o1m_
1] | i3
File name: IDTE o] j Dpen I
Files af lpe: IHaw 2] j Cancel |
|

Windows standard Open... file dialog.
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ASCII Lidar
Open As: HyperCube Bands
All file types ERDAS Imagine
_ ESRI Shape
Enable: | Multiband [ HDF
e JPEG
(«]») (= "[Zdr 1l run03 ] LASE
L T2 -0 Library
7 sirius M Deskiop Oancn ) > B8 B A wRiass
r) L____ Developer L A 4 class map.c2n NITF
[~ pistiller = B A mask Pict
E Desktop [ dmg's » oy [ Alib.dr P PNG
[ pmsv » ) [ Annotated DR lib » Raw
[ pocuments * | [ Annotate... Lib {small) | SRF
J= & & DR 1l Lib Classification Targa
[~ praw P DR Il Lib Cl._ fication.c2n Text
|7 ERDAS Imagine I [ DR Open House lib TIFF
L Everglades I B dri
[ for Rand » | @ drioviyva 3.00 Currently supported
|7 Fort Huachuca g * drll Ovly VA 3.00.c2n L l
[7 frurunos v @ DRIL_LIB.sea v ﬁ e Zypes.
4l (4 e 13
(" New Folder ) (" Cancel ) @
P
Macintosh OS X standard Open As... file dialog.
SRF (Sun Raster Files) and TARGA
Sun raster (SRF) and TARGA formatted images can be loaded by select- ASCI Lidar
ing Open As... from the File menu and then choosing the appropriate item in Ezg‘fs ot
. i . . . magine
the Format popup menu. No other dialog is required as these images contain ESRI Shape
sizing information in their header. HyperCube should be able to read 8 bit and F:EE
24 bit compressed and uncompressed Sun images. HyperCube can also save LASF
. . Library
images in the Sun format but not TARGA. Multiband
NITF
Pict
PNC
Raw
Targa
Text
TIFE
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ERDAS Imagine®

Certain types of ERDAS Imagine® *.img files can be read (imported in some cases) into
HyperCube by selecting menu File -> Open As... and choosing ERDAS Imagine® as the
file type. The supported pixels depths are: 8 bit unsigned, 16 bit unsigned, 16 bit signed, 32
bit signed and 32 bit float gray scale single and multiband images. Also, 8 bit pseudo and
24 bit true color images can be loaded. Once loaded the images may be saved in any format
including Imagine®.

An Imagine® multiband image should be reformatted into the HyperCube multiband
format with corresponding *.hdr and *.wvl files. Loading a multiband image brings up the
following dialog immediately after the Open As selection. Choosing either Load or Re-
format displays the two subsequent dialog paths. Spectral classifications can not be directly
performed until an Imagine® multiband image has been converted to HyperCube multiband.

W] This is an Imagine® multiband
image: 320 pixels, 1280 lines, 210
bands, 16 bits. You can load it
directly into memaory (172.0 MB) and
then save to a file or directly
reformat to a file (preferred).

(_ Load ) ( Cancel ) ( Reformat)

Load ERDAS Imagine® Data Reformat Imagine® Multiband
Imagine® image 'fthoodS_8.img' is: -- Source File Format --
3.20 pixels by 1280 lines by 210 bands by 16 bits Pixels: |320 Header bytes: 0
(signed) —
Lines: 1280 Pixel type: 16 bit signed |4 ]
Starting Pixel: l1 # of Pixels: 320 S DTEEEEE
| | —— Bands: : RS0 (hanc .
Starting Line: 1 # of Lines: 1280 Interleave: | BSQ (band ... '+
—_— B der: PC (littl di
Starting Band: 1 # of Bands: 210 ey Uhdeenclan)

-- Output Format --
E Swap bytes

Starting pixel: 1 # of pixels: 320
™ Remap display using: Starting line: 1 # of lines: 1280
) min & max @ median interval, % 98 Starting band: 1 # of bands: 210
Overview scale: 2 — = e ——
Min: Pixel type: 16 bit signed = ]
(Cancel )  ( Load Overview ) (€ Load Image ) Max: Interleave: @
. . . . I Flip left <-> right @5wap bytes, (change to Mac,5un)
ChOOSll’lg Load mn theﬁrSt dlCZZOg dlS- 1 Flip top <-> bottom [] Output header bytes
plays this dialog showing the initial C Apply scaling O Reverse band order
. . _| Limit to Min & Max [ Reverse wavelenth order
defaults for loading the specified mul- > - : 5
. . . ( Cancel ) ( Scaling/Calibration... ) @
tiband image file. Edit as needed and E .

select Load Overview or Load Image.
The Mac version of HyperCube will have
the Swap bytes check box on while in the
Windows version it will be off.

Choosing Reformat in the first dialog above
results in HyperCubes’s general Utilities ->
Reformat File dialog. See section Reformat-

ting a File.

If Load Overview is selected in the Load dialog then a scaled overview of the selected
band is loaded. Any portion of the overview image can be designated and saved, including
automatically reformatting the subset (see section Saving Overviews).
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The Hierarchical File Architecture (HFA) of a given ERDAS Imagine® image file can be
displayed by first toggling on menu Edit -> Options -> Detailed Messages and then loading
the file. It is quite extensive and is displayed in several text windows containing the HFA
nodes. Shown below are the results after loading a single 16 bit gray scale image. Note that
a 210 multiband image has over 2000 nodes.

® O O dma_dted.img HFA dma_dted.img dictionary ™ O O dma_dted.img tile o.
dictionary {2618 butes):
SiriusiERDAS Imagineldma_dted.img {1tlversion, 1 iLfreslist, 1 iLroatEntryP e, 1 Edms_State!
isentryHeaderlength, 1 :LdictionaryF tr, FERT numvirtualblocks: 64
headerP tr: G4 a_File,{1:Lnext,1:Lprev, 1 iLparent, 1 iLchi L rumobj ectsperblock . 4896
wersion: 1 dy 1ildata, 1 ldataSize, 64 ichame, 32 ictype, 1 rnextobjectnum: @
freelisti 17132 ttmodT ime, YEhfaEntry, {16iclabel, 1 iLheade compressionType: @
rootEntryPtr: 82 rPtr, FEhfa_HeaderTag, {1:LfreeList, 1:lfres Edm=_MirtualBlocklnfo!l
entryHeaderlength: 128 Size, )Ehfa_Freeli=tNode, {1 :lsize,!Lptr,t tile offsets:
dictionaryP tr: 538273 Ehfa_Data, {1 :lwidth, 1:lheight, 1:e3:themat 2768
ic,athematic, fft of real-walused 18968
Humber of Ehfa entries: 12 data, lagerType, 1 1213 iul, uz, ud, ud, =8, ulf, = 19152
Humber of Edms_State entries: 1 16,u32, =32, 732, 64,064,128, pixelTupe, 111 27344
blockHidth, 1 i lblackHeight, }Eimg_Layer, {1: 35536
image width: 512 lwidth, 1 i lhaight, 1 123! themat iz, athematic, 43728
image height: 512 fft of real-valued 51928
layer enum: athematic data, lager-Tupe, 1 te13ul, w2, ud, us, s8,ulb, = 6E112
pixel ehum: wlf 16,u32,532, 732, fo4,c64, 128, pixelTupe, 151 6E384
tile pixels: 64 blockHidth, 1 :lblockHeight, JEimg—Layer_Sub TEH406
tile Llines: B4 Sample,{1:eZiraster, vector, type, 1 :Ldictio 24628
imageBands: 1 naryPtr, FEhfa_Layer, {1 :=fi leCode, 1 tLoffse 9zesE
rgb order: @,8,8 ty1il=ize, ez false, true, logval id, 1 1aZin 1@a1avz
o compression, ESRlI GRID 189264
compression, compress i onType, YEdms_Virtual 117456
Ehfa_Entry 1 {82} ElockInfo,{1:lmin, 1:lmax, }Edm=_Free|DLi=t 125648
hext nodel @ » 41t lnumyirtualblocks, 1 lnumob j ectsperblo 1338348
previous node! B ok, 11 lhextobjectnum, 1122 tha 142832
parent node: @ comprassion, RLC 158224
child node: 2632 COmpress i on, compress i onType, 8 poEdms_Mirt 158416
data ptri B ualBlock Info,blockinfo, @ipoEdms_Free|DLis 166685
data size: @ t, freelist, 1 i tmodT ime, JEdms_State, {Bipcst 174260
hame @ root ring, FEmi f_String, {1 :0Emi f_String,algorit 152992
type: root hm, @ :poEmi f_String, namel i =t, E i mg_RROName 191184
mod time: 1337922975 sList, {1 :0Emi f_String, projection, 1 oEmif_ 199376
String,units, FEimg_HMapinformation, {1 :oEmi 2ATSES
Ehfa_Entry 2 {2632} f_String, dependent, }Eimg_DependentFi le, {1 215768
hnext node: 218 t0Emi f_String, Imagelayertame, +Eimg_Depend 223952
previous node! B entlagerName, {1 ! lnumrows, 1 ! lnumco lumns, 12 232144
parent node! 82 213 EGDA_TYPE_U1, EGDA_TYPE_IZ, EGDA_TYFE_U 240336
child node: 8 4, EGDA_TFE_UZ, EGDA_TYPE_S8, EGDA_TYFE_U1G 248528
data ptr: 2760 , EGDA_TYPE_516, EGDA_TYPE_I3Z, EGDA_TYPE_S3 256728
data size: 4 2, EGDA_TYPE_F32, EGDA_TYFE_FG&4, EGDA_TYFE_C 264912
name i IMGFormatinfo &4, EGDA_TYPEC128, datatypse, 1 ied iEGDA_SCAL 273184
type: ImgFormatinfof3l AR_DEBJECT, EGDA_TRELE_DBJECT, EGDA_MATRIX_0 281206
mod time: 13379232076 EJECT, EGOA_RASTER_OBJECT, 0bj ecttype, ¥Eqgda 280422
_Baselata, {11+ 297630

A partial listing of the 12 Corresponding dictionary A listing of offsets showing
HFA nodes in the loaded defining the structure of each the location of each image
image file. possible node. data block within the file.

Any loaded image can be saved in the Imagine® *.img format via menu Save As... and
selecting ERDAS Imagine® as the type. Note: HyperCube does not generate the histogram
or statistics of HFA nodes when saving, only those nodes needed for loading and displaying.
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ESRI Shape Files

HyperCube can load and display certain types of ESRI (Environmental Systems Research
Institute, Inc.) Shape Files. In particular are those produced by HyperCube via the Class
Map Editor Export function and those produced by menu Applications -> Contour. Shape
files consist of a main file that should have a .shp extension along with the index file (.shx
extension) and a dbase file (.dbf extension). The later two file’s contents can be displayed in
a scrollable text window by selecting File- > Open As..., choosing ESRI Shape and select-
ing the desired file extension type. Depending upon their size (number of records) multiple
output windows may be generated. For convenience, the_main shape file itself does not have
to have the .shp extension whereas the other two do require their proper extension.

Shown below is the result of opening the three shape files that were exported by the Utili-
ties -> Class Map Editor. Each text window contains a parsing and because of the possible
large size of shape files not all of the records may be shown. Also, the shape plot sizing is
arbitrary unless it was exported from HyperCube.

Gravel.shp 0 =———Graveldbf —0185
File Code: 9994 Flain dbf
File Length {bytes}: 125284 Date: Mow 6, 2888
Verszion: 1888 Mum Records: 241
Shape Type:! 5, Polugon Header Size {(bytes): 161
Imin: -B.5 Fecord Size {bytes}: 33
Ymin: -8.5 Language Driwer ID: @
Ymax: 171.5 Field 1
Ymax: 115.5 Mame: Record Mo
Tupe: H
Record Humber: 1 Length: 2
Content Length {bytes): 192 Dec Places: @
Shape Typei 5, Polugon Field 2
Box Xmin: -8.5 Hame: Hum Parts
Box Ymin: 113.5 Tupe: N
Box Xmax: 1.5 Length: &
Box Ymox: 115.5 Dec Floces: @
HumPart=s: 1 Field 2
MumPoints: 9 Mame: Hum Foints
Fart: 1 index: @ Tup=: N
-6.5 115.5 Length: &
8.5 115.5 Dec Ploces: @
1.5 115.5 Field 4
1.5 114.5 Mame: Area
Tup=: N
Length: &
Dec Flaces: @
Fecord 13 1 1 9 3
Gravel.shx Recard 2: z 1 7 2
Record 31 2 148 2002 D244
File Code: 0094 Rennds 2 ! : 4
File Length (bytes}: 2628 Facord 5e 5 1 5 1
ens o 1ne Fecord 71 7 30 1238 1536
Shc_lpe Type: 3, Polugon Eecord S a i 5 i
m:: :g-g Fecord 91 9 1 5 1
Xmax; 1_”'.5 Fecord 181 18 1 7 2
Vmascs 115.5 Fecord 111 11 1 a =2
F!ecor.'d Nun‘|ber‘: 1 Fecord 12: 12 2 54 3
Offset (butes}: 188 Length: 182 Rocondale: 13 ! 2 !
Record Humber: 2 Record 15: 15 i 5 1
Offset {bytes}! 388 Length! 168 BeCard g 16 1@ aza 256
Becord Humber: 3 o LA i . = }
[ Z

The three shape files and the corresponding plot that were produced via the
Utilities->Class Map Editor Export function. Only a portion of each file is
shown in the text windows. See section Class Map Editor for more details.

Wl Do you also want a text window(s)
list of the individual shape file
records in addition to the plot?

( cancel ) ( Yes ) EoNo)

Choosing an * shp file results
in the above dialog so that you
may skip the records output.
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HDF Files

The Hierarchical Data Format (HDF) was developed at the National Center for Super-
computing Applications (NCSA) at the University of Illinois at Urbana-Champaign. Most
of the image/data formats described in the NCSA HDF Specification and Developer’s
Guide, Version 4.1r5, November 2001 can be loaded and saved in HyperCube. The strong
exceptions are: the complex data type is not supported and the number of dimensions (rank)
must be less than or equal to three for Numeric and Scientific Data Groups.

Load an HDF image by selecting menu File -> Open As... and choosing HDF as the
file type. This results in the following dialog listing all of the single images and Scientific
Data sets residing in the file. The list displays the characteristics of each embedded image.
Select 1 or more images (use shift click for a contiguous region and command click for dis-
contiguous selections) and then Load. If an image is multiband (number of bands greater
than 1) then a subsequent dialog appears exactly as described in section Image Format
Dialogs allowing you to load any portion or overview of the multiband image.

EO1H2030252004116110PZ.L1R Images

The list displays the images contained within the
HDF file along with their characteristics. Use the
shift and command keys to select 1 or more
images to load.

# Pixels Lines Bands Bits Type Size Offset
1 256 3351 242 s16 wmulti 415202394 2582
2 256 242 1 f3az gray 247808 415704886
3 256 242 1 f3az gray 247883 415452614
4 256 242 1 fiz gray 2478R8 415780427
5 256 33s1 242 uf  multi 287601152 415948734

( cancel ) ( Load Image )
e e il e

A listing of the 5 images within the HDF file.
The first and last images are multiband with
pixel depths of 16 and 8 bits per pixels respec-
tively. Selecting the first image brings up the
dialog shown on the right (see section Image

Format Dialogs).

If menu item Edit -> Options -> Detailed Messages is Caonia 1 exopRIOE w2
L. . DFTAG_YERS |ON

toggled on (checked) then a listing of all of the recognized R ———

tags in the header portion of the HDF file is generated. e

This is a tiny fraction of the tags contained in the image ikl I e

example shown above.

Load EO1H2030252004116110PZ.L1R
Data length: 623553249 bytes.

Pixels: I256 Header (bytes): 2502

Lines: 3351 Interleave: [ BIL (line seq) ['3)

Bands: 242 Byte order: [ Mac,Su... | :]
Pixel type: | 16 bit signed i ]

Normalization to convert data to [0,1] interval:

scale: |1 offset: 0

Requested Input Size:

Starting pixel: 1 # of pixels: 256
Starting line: 1 # of lines: 3351
Starting band: 1 # of bands: 242

Display remapping:
O] Remap bands as a group, %: 95

) Remap bands individually, sigma: 2.5

_Use G & O ( Load Gains & Offsets... ) (Overview... )

( Cancel ) (‘Save hdr...) (‘Load hdr.. ) ( Stats ) {Load?)

® O O EO01H2030252004116110P...

ODH:
block size: 288
rnext block: 8 @

scientific data

0D 2 ExEEE0Ze

BxE2be 5 Bx18bfa5ch 247283
DFTAG_SO

scientific data

00 4 BxBe083a

BxBZbe 7 Bx18c34doh 247203
DFTAG_SD

scientific data

0D 5 @xEEaE046
Bx82be 9 B:x18c715c6 247282
DFTRG_SD
scientific data

00 & BxBEEEES2

BxEZbe 11 Bx18coddef  2O76E1152
DFTAG_SO

scientific data

4
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JPEG Files

Baseline JPEG files may be loaded and saved by HyperCube. Specifically, these are de-

fined by ISO 10918 as:

* DCT - base process

8 and 16 bit samples per component (a little beyond baseline)

* Sequential
* Huffman coding
* 1,2,3 or 4 components

¢ Interleaved and non-interleaved scans

To load a JPEG image file select File -> Open As..., JPEG and choose the file. If the

image is not in JPEG format then you will get an alert message. Once loaded, a JPEG image

is treated like any other loaded image and can be saved in any of the image formats.
Saving an image, either gray, pseudo or true color, is done via File- > Save As..., JPEG

when the image is the active window. This displays a subsequent dialog (after the standard

save file dialog) that allows you to choose the level of compression as shown below. Also

shown on the right is a text file dump of the various JPEG markers for the loaded image
which appears if Edit -> Options->Detailed Messages has been checked before the image

is loaded.

Note: Because JPEG is a lossy format you cannot save a classmap in JPEG format. The
color correspondence will be lost, use NITF, PICT, SRF or TIFF.

Select JPEG Compression

Select the compression quality level. The
higher the guality the less the
compression and the larger the file size.
‘Fine’ quality is visually indistinguishable
from the sourc ~

Normal s —
Quality:

= = Super Fine
[_ Cancel |

Three levels of compression
available to you when saving
an image in JPEG format.

A portion of the JPEG markers defining
the contents a loaded JPEG image. This
text window appears automatically if
Edit->Preferences->Detailed Messages is
checked.

Tulips.jpg_high markers

==

ffed lengthi 16

XY thumbhail: 8,8

ffed length: 6212
APF13: Photoshop 3.8

fffe length: 29

File written by Adobe Photoshopd 4.0

ffee length: 14
APF14: Adobe

ffdb length: 132
Precision/ID: @,8
aT table:
6 4 4 6 9111216
4 55 6 8181212
4 5 5 618121212
6 6 6111212 12 12
9 81812 12 12 12 12
118 12 12 12 12 12 12
12 12 12 12 12 12 12 12
16 12 12 12 12 12 12 12
Precision/I0: @,1
0T table:
7 71224 28 28 17 17
71216 14 14 12 12 12
13 16 14 14 12 12 12 12
24 14 14 12 12 12 12 12
28 14 12 12 12 12 12 12
2@ 12 12 12 12 12 12 12
1712 12 12 12 12 12 12
1712 12 12 12 12 12 12

ffcl@ length: 17
Sample precizion: &
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LASFE/ASCII LIDAR Files

Files of type LASF (e.g., LIDAR point cloud data) can be loaded using menu Open As
and choosing LASF as the Format. The file is converted from its individual points to a raster
image that can be resaved in LASF or any other HyperCube format. Any combination of
elevation, intensity, or RGB values can be extracted. In addition, LASF files that have been
converted into ASCII columnar text files, where columns represent X,Y,Z intensities and
RGB can be similarly processed by using Open As... ASCII LIDAR (this description follows

the current LASF details).

There are two basic problems when converting point data to raster data. Because point
cloud data doesn’t have a uniform spacing the resulting raster image will contain some
“holes” and some overstrikes (multple points mapped to the same pixel and line). The larger
the scale (expansion) the more voids and fewer overstrikes. The Returns popup menu per-
mits keeping a specific elevation in overstrikes (e.g., the lowest elevation mapped to a pixel/
line). The dialogs, shown below, specify which return values to rasterize, the output scale
and an option to interpolate single pixel holes by using neighboring raster values.

Generally, the scenario for loading LASF files is to load an overview and then select a
rectangular area to be loaded at full resolution. The resulting image will automatically be
given the reference coordinate system defined by the points’ X and Y values.

See section Utilities (Merge LLAS Files) for a method to merge two or more LAS files
having common UTM zones into a single LAS file.

Load LASF Data

This file does not contain
RGB values. Only eleva-
tion and intensity are
available.

Simple raster holes
can be interpolated.
See following pages
for an example. — |

Exclude zero only af-
fects the display.

— Source

File: '19907g_010.las'

# records: 30080142, pixels: 4151, lines: 7246
System ID: ALTM System (c) Optech

Gen Software: DashMap 1.1000 WD 04

I

— Output

E Load and rasterize elevations

E‘ Load and rasterize intensity values
Load and rasterize RGB image

Returns: | Process specific r... |4 l Return #: 1

Location of the Intensity return number:
() As defined in LASF 1.2 ®) OpTech/DashMap

— Display
"1 Spike suppression, delta (m): M/A # passes: MN/A

E‘ Remap display using:

() min & max (@) median interval, %: 95.0

™ ™ (M 199079 010 intens1 (1:8)

M Exclude zero values

Overview scale:

Interpolate "holes”, degree: [ Slight = ||

( Cancel ) { Load Overview ) Load |

Image file details.

Process all returns

v Process specific return #
Use lowest elevation
Use highest elevation

Additional criteria
to determine which
elevation values to
rasterize.

| The degree of
hole interpolation.

v

“ (&) W

A segment of the overview is shown on the left. The green
selection rectangle delineates the portion that will be
loaded using menu File -> Load Selection. The image

background was set to white for this illustration. The full
resolution subset appears on the following page.
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Load LASF Data

— Source
File: '19907g_010.las'

Selection: pixels: 672, lines: 816, scale = 1 ThlS Wlll be [he image
System ID: ALTM System (c) Optech ]
Gen Software: DashMap 1.1000 WD 04 T Size Of ﬂ’le Selection
Load both. S based upon an Output
E Load and rasterize elevations Scale Of 1 .
E Load and rasterize intensity values
Their are no RGB Load and rasterize RGB image
values lI’L ﬂ’liS ﬁle Returns: | Process specific r... }% l Return #: 1

Location of the Intensity return number:

() As defined in LASF 1.2 (@) OpTech/DashMap

Fill in missing ras-
— Display
ter values. Interpolate "holes”, degree: [ Slight I-E'!

["1Spike suppression, delta (m): /A # passes: MNfA

B Remap display using:
(I min & max () median interval, %: 98.0

The scale of the subset

E'Exclude zero values l
— / can be selected to mini-
Qutput scale: 10

mize the appearance of
Cancel | Load Overview (" Load Select ) voids.

This dialog appears after selecting an area on the overview and choosing menu
File -> Load Selection. Both the return intensity and Z values are selected as
well as the option to interpolate any zero (missing) rasterized values that.

19907g_010 intens1 19907g_010 z

h g
< (&) Y =

The LIDAR Return number: 1 intensity. The corresponding LIDAR Z values.
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The dialog to the right was used to load and

rasterize the two image subsets shown below

which were subsequently generated from
menu Applications -> Shaded Relief. Note
that Use lowest elevation has been selected
in order to minimize vegetation effects.

A spike is a rasterized elevation that ex-
ceeds each of its neighbors by the value set
in delta (m). # Passes ranges from I to 12
and determines the pattern of surrounding
elevations that form the comparison.

Load LASF Data

— Source
File: 'points_a2_mwtc_tilel.las'
# records: 114906659, pixels: 9826, lines: 11694
System ID: AGC Buckeye Optech 30/100
Cen Software: TerraScan

— Output
8 Load and rasterize elevations
ELoad and rasterize intensity values

| Load and rasterize RGB image

Returns: | Use lowest elevat. .. Hv-i Return #: MN/A

Location of the Intensity return number:

{®) As defined in LASF 1.2 () OpTech/DashMap

— Display

Interpolate "holes”, degree: [ Medium @‘

ESpike suppression, delta (m): 1.0

# passes: |12

ERemap display using:
() min & max (@) median interval, %: 98.0
E Exclude zero values

Overview scale: H_J

:I'-‘If .:.:.__JI_. b P{'rﬂ i rs
_':Il._-_ .i‘"':".J'J;. | ¢ = _‘?u'__r.-"! :

it

( Cancel ) (" Load Overview ) f—h'md'ﬁnma
BRI o T
I _llJ-___'I. ¥ -i:'l:-'-l_?-'II 1 .
L At ‘}f'r; '
Ly s s E
';“i',:r ﬂl_llf‘

subset of an LASF file in which the Returns
popup menu was set to Use lowest eleva-
tion. The black dots indicate shadows cast
by vegetation spikes.

A shaded relief of the same area after
selecting Spike supression and 12 passes
in the dialog shown above.

LIDAR data is sometimes stored in a text (ASCII) format consisting of three or more col-
umns. However, since there is no detailed header, processing requires doing an initial pars-
ing of the file to determine its X and Y boundaries. This requirement along with ASCII to
binary decoding results in much longer execution times than having the file in LASF. Plus,
the converted raster image may be in a local X,Y coordinate system. However, this can be
corrected by using menu Edit -> Options -> Image to Ref Coords. Shown on the lower

half of the following page is the dialog after opening a file as ASCII Lidar.
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™ M O 19907g_010.las hdr e &% 19907g_010.las hdr

File Source 1D: @ GeoDoub leParams {34736 )1
5378137
Global Encoding: @ EASETS2
202
GUID data 15 @ ]
GUID data 2i @ 8
GUID data 31 @
GUID data 4: Geofsci iParams {34737 ):
#P1E_DROZER " “0AL=SG% ™3erkd 07k [@&0E DireOp: EGE[=0
Yerzion Majori 1
Version Minar: @ Data {OpTech/DashMap 132
x W z Intens UUNDEF #_Rets Scon_Dir Edge FRet# Angle User Pi_I0 GPS_Time
System |dentifier! ALTH System {c) 321894 4853481 2868 13 1 1 1 a 1 [} 32 ] 414845
Optech 331884 4853481 2863 13 1 1 1 ] 4 a 32 G 414845
Generating Software: Dashfap 1.1868 WD 3IT1626  4B53651 5873 13 1 3 1 § 1 =} 32 2] 414845
a4 3IS1918 4653493 3966 1 3 2 1 ] 4 a 3z ] 414045
3IT1916 4653493 3966 [ 1 1 1 ] 1 a 3z ] 414045
File Creation Day: 1 381816 4853453 3866 a 1 1 1 a 4 a 32 ] 414845
File Creation Year: 1 381815 4853453 3866 ] 1 1 1 ] 1 a 32 ] 414845
IS5 4953483 3966 a 1 1 1 a 4 a 32 a 414045
Header Size: 227 31813 4853452 3967 1 1 1 1 ] 1 =} 32 ] 414845
Offsat to pt data: 759 31813 4853452 32867 1 1 1 1 ] 4 =} 32 ] 414845
Humber of wariable recs: 3 31811 4853452 32867 1 1 1 1 ] 1 =} 32 ] 414845
Pt Data Format |D: 1 3B1811 4853482 3867 1 1 1 1 a 4 a 32 a 414845
Pt Data Rec Length: 23 3B1818 4853481 3867 a 1 1 1 a 1 a 32 ] 414845
Humber Pt Recs! 38858142 331816 4853481 3867 2] 1 1 1 2] 4 a 32 ] 414845
Humber Pt Rec Returns: 321289 4853481 3967 2] 1 1 1 2] 1 a 32 2] 414845
15840871 321880 4853481 3967 o 1 1 1 o 4 o a2 o 414845
a 391982 4853481 3967 ] 1 1 1 ] 1 a 3z ] 414045
a 351983 4953431 3367 a 1 1 1 a 4 a 32 a 414045
15646871
a

X scale factor: @.81
Y scale factor: @.81
Z scale factor: @.881

e If menu Edit -> Options -> Detailed Messages is selected before
g artsa opening a LASF file then header information and approximately
Max X3 335299.82 the first 30 point cloud values will be listed in a text window

Min X: 321479.48
Max %@ 48532658.55 . M
Hin Vi 4n33018.07 (shown here broken into two parts for display purposes).
Max Z: 5872.38
Min Z: 2867.94
Yar- length record 1
Reserved: 43787
User |0 LASF_Projection
Rec 10X 34735
Rec length: 72

Load ASCII LIDAR

— Source

File: 'River 3A.txt'

# records: 12478170, # cols: 7, pixels: 2843, lines: 4388

Rec 1: N E El Intensity Red Green Blue

Rec 2: 4249276.376 283069.538 2015.826 -1136 103 80 73

Rec 3: 4240276.376 283069.538 2015.820 -1144 92 79 61 8.0.0 Ascii Lidar
Rec 4: 4249276.378 283069.533 2015.825 -1134 96 B1 64
(. Riwver 3A.tuxt
RE # pecords 12478178
" # zaro coords 1
Starting record: |1 ¥ min,max 252500.651008 253247654800
Y omingmox 4240020 547000 4240572, 705660
™ Load 2 2 mingmox 2611.200080 2565, 706686
T (— Intensity mingmax —-1717.0600808 26842 6608606
M Load Intensity Zone: 18 rgb 163606000 00 .GEG060 73066060
0 Delta X,Y¥,2 357.633860 551.261006 404.401608
g Load RGEB lHesolution, Fixels, Lines B.125765 2843 4388
— Display 7

Interpolate "holes”, degree: | Slight |4

Eﬂ Remap display using: . . .
Qs tmic @ medinieval % 900 This text window appears after parsing

™ Exclude zero values the file and displays information about
Overview scale: s the contents of the file.

{ cancel \ f' Load Overview ) ( Load Image ‘1

The ASCII LIDAR dialog above is very similar to the Load LASF dialog. The informa-
tion box at the top lists the first 4 records of the file and in this example shows that the first
record lists the order of the data which consisting of 7 columns: Northing, easting, elevation,
intensity and red, green and blue values.. The dialog contains the Starting record edit field
to allow skipping initial records. If you load the overview and select menu File -> Load
Selection another dialog will appear exactly like the one above permitting you to modify

some of the previously selected options (this works in the same manner as described in Load
LASF). Also, see section ASCII LIDAR to LASF.
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NITF Files

NITF (National Imagery Transmission Format) images are loaded via menu File ->
Open As... and then choosing the NITF item in the Format popup menu. HyperCube can
read versions 2.0 and 2.1 NITF data, gray, pseudo, true color and multiband images. It can
also extract embedded JPEG (DCT) and JPEG (2000) images (see Wrap JPEG in NITF
for inserting JPEG within NITF). Any graphics or text within the NITF file is ignored. If
the image is multiband, larger than 2048 (pixels or lines) or the pixel depth is greater than
8 bits (e.g., short or float) you are presented with the dialog shown below. This allows you
to load either an overview of the image (necessary if very large) or the entire image. Over-
view images are then used to select full resolution subsets that are subsequently loaded using
menu File -> Load Selection (see section Overviews). If there is insufficient memory to
load then you will be alerted with a message stating how much additional memory is needed.
Saving a 16 or 32 bit image as NITF saves the data as short or float.

If the NITF image is multiband you may select the starting band and the number of bands
to load and if Overview is chosen, the overview band and scale as well. To exploit a NITF
multiband image you must first save the loaded image cube. However, there are possible
memory constraints doing this and the best technique is to use menu Ultilities -> Reformat
Cube File to convert the NITF file into an image cube file.

A description of the image.

_ Load NITF Data
. NITF image '28_multispectral’ is:
What part Of the image to lOCld. 614 pixels by 512 lines by 9 bands by 16 bits (signed)
.o, . . . ™~
Initially, set to the image size. \ -
|_ Starting Pixel: 1 # of Pixels: 614

If multiband which bands to load. Starting Line: 1 #of Lines: 512

\

How to remap the data for display.
Also, see section Pixel Exclusion. \

r Starting Band: 1 # of Bands: |9

- ™ Remap display using:
@ min & max : median interval, %: MNJA

For the given size image, the scale ~—_————| Ovevewsale: 1

automatically computed to display (Cancet)  (toad — © € loadimage)

the whole image within the monitor. /

Select either an overview or the image at full resolu-
tion. You will be notified if insufficient memory.

[0 == 28_multispectral hdr = E1 B 28 multispectral imghdr
I‘f‘menu Edlt _> Optlons _> FHOR: MITFBZ.1@ 1Mz In
Detailed Messages is checked Fobei cro IDET i SoaRa i STt
. . OSTAID: i_322%9b TGTID:
then each NITF image load will FOT: 20000317i12510 1ip2: - This is an =xampls of o
. o . IPLTESTRROOUET T with i
produce windows listing the main ||| banss s o 1z. - iscLsv:
header and image header con- ESCLeY: ISCTL
. . FSCTLH: ISDCTR:
tents. Also, if the image header FSREL: ISDEDT £
FSOCTR: I S0CEM
defined a coordinate system, use Fanoan: \50007:
. . F50G: |SCLTX:
the Info Window to display them. || === - -
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PNG Files

A subset of Portable Network Graphics (PNG) files can be loaded and saved. The subset
consists of 8 and 16 bits per pixel gray scale and 8 and 16 bits per color images. Images of
other bit lengths (e.g., 1,2,4 bits) can not be loaded or saved. PNG files containing an alpha
channel can be loaded but the transparency (alpha byte) is ignored. If an image contains a
palette, the palette will be discarded after loading and the image will be converted to direct
gray bytes or a true color image depending upon the number of components. Image interlac-
ing is also not supported.

Currently, HyperCube does not generate an optimized compressed file when saving a
PNG image. It uses the standard fixed Huffman tables and the output file will be slightly
larger than an equivalent TIFF file. However, the file is correct and lossless.

Shown below is the result of loading a PNG file after setting menu Edit -> Options ->
Detailed Messages (applicable for any type of file loading) in order to list the PNG header
which in this case has been synopsized.

800 Yosemite.png IHDR
Width: 918
Height: 909
Bit depth: 8

Color type: 2
Compression method: 0
Filter method: 0
Interlace method: 0
CRC: 1920493681

RGB triplets: true
Alpha channel: false
Bytes/pixel: 3
De-filtering interval: 3

Chunks: name size dataStart CRC
iCCP 8482 41 1158558444

pHYs 9 8535 2024095606
Uncompressed blocks: 0 IDAT 8192 8556 3518965669
Fixed blocks: 0 IDAT 8192 16760 3907572812
Dynamic blocks: 74 IDAT 8192 24964 2565274342
Filter types: IDAT 8192 33168 3030120714
none(0): 0 IDAT 8192 41372 3541105835
sub(1): 10
up(2): 0
average(3): 121 The details at the left describe the composition of the
pacth(4): 778 compression used and the above detail (a segment of
the actual list) shows the type of image and some of

the PNG ‘chunks’.
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TIFF Files

TIFF ( Tagged Image File Format) images are loaded via menu File -> Open As....
HyperCube can read 8 bit and higher baseline TIFF 6.0 images plus 16 and 32 bit tiled format
images including LZW compression. Embedded JPEG encoding is not included. JPEG DCT
images can be read by themselves (section JPEG Files). If the image is larger than 2048
(pixels or lines) or the pixel depth is greater than 8 bits (e.g., short, float or 16 bits per color)
you are presented with the dialog shown below. This allows you to load either an overview
of the image (necessary if very large) or the entire image. Overview images are then used to
select full resolution subsets that are subsequently loaded using menu File -> Load Selec-
tion (section Overviews). Saving a 16 or 32 bit image as TIFF saves the data as short or
float in strip format even if the source format was tiled.

If the TIFF image contains Geo tags (i.e., it’s a GeoTIFF) then any coordinates will be
extracted and used as the image reference (section Image to Reference Coordinates). A
single tie-point GeoTIFF can be converted to a referenced image in geographics (lat/long)
with the geometry defined by RPC’s. This also works if the GeoTIFF is in UTM coordi-
nates. Saving an image that contains reference coordinates as TIFF saves it as GeoTIFF and
if saved as NITF with included RPC. If an RPC text file in the same directory has the same
image base name concatenated with _rpc. txt then it will be automatically read and used to
form the geo reference (see Stereo Compilation).

Image description. Load TIFF Data
TIFF image 'San Diego IKONOS.tif is:
What part ofthe image to load. 5073 pixels by 6007 lines by 16 bits (unsigned)

- i ; GeoTIFF, tiepoint: 473505.1 3635819
Initially, set to the image size. x,y scales: 1, 1

NOt usedfor TIFF see NITF Starting Pixel: 1 # of Pixels: |5073

\ Starting Line: 1 # of Lines: 6007
This GeoTIFF image has a single UTM A NfA

- Starting Band: # of Bands:

tie-point and can be converted to lat/long. B Generate lat/long RPC
AZSO, see GeoTIFF, JPEG to NITF. I ™ Remap display using:

. () min & max () median interval, % 980
How to remap the data for display. / —

Overview scale: 7

Also, see section Pixel Exclusion.

( Cancel ) [ Load Overview ) (" Load Image )

For the given size image, the scale
automatically computed to display

the whole image within the monitor. Select either an overview or the full image .
® ) O) San Diego IKONOS.if tags . . © M O San Diego IKONOS.if tags
If menu Edit -> Options ->

Fixels, Lines, Bits: S5S@73, 6067, 16 . . GTCi tationGeokey

SanplesPerfixel: 1 Detailed Messages is checked 2840 34737 9 22

SampleFormat: B {unsighed) Geogli tationGeokey

anarConfiguration: . . flois a 1 32611

Eiientgti;n? 1 t ! then eaC]’L TIFF lmage lOcld Wlll ProjectedCSTypetaokey

Tiled: false . . . 38?6 B 1 Q@1

AR 3 produce a window listing the Brall locaitstegkay.

i [8,1,2,...1: . Weriallni tsGecker
?éTAEf’?S?EE‘,‘?SiE,'..? ] main TIFF tags and any Geo Oodet Tupebackay: Frajaction Coard
StripOffsets[@, 1,2, ...11 . ystem i
R tags (left and right are same FUAC el s o e
Humber of strips: 6087 Al upr =l

N . northern hemisphere zone 11
umber o iles: ModelTi intTag:
L window, scrolled differently). el T
Tile height: @ ModelPixelScale:
TileByteCounts[@,1,2,...]: 8,08,8,... 118
TileOffsets[8,1,2,...]1 8,8,8,... g:gggz?:;Zﬁgzzs.:
Compression: 1 UTH, zome 11 | Meters|uGs &4, |

el
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Raw

The Raw image format permits you to specify the dimensions and format of general im-
age files and the resulting size of what will be loaded into an image window. The only differ-
ence between a Raw format and Multiband format (explained later) is that the Raw format
results in loading a single image plane. Opening a Raw image always results in displaying
an 8 bit image with the underlying source data in memory. You have considerable control on
how this file data is converted to 8 bits for display. The Raw image file to be opened is se-
lected by choosing Open As... from the File menu and then selecting Raw from the Format
popup menu. Since any file can be considered as a Raw image, the open dialog displays all
file types. You must know which files represent meaningful images.

Any operations that process the image (e.g. Fourier, Image Arithmetic, Line Profile
Plots, Mosaic, Warp) always use the actual underlying data instead of the 8 bit display val-
ues. Moving the cursor over a data image displays the data value when the Info window is
open. Histograms and Line Profile Plot operate on the data. See the Applications section
for examples of data usage.

ASCII Lidar
Bands

ERDAS Imagine
ESRI Shape
HDF

JPEC

el The Open As... dialog showing the

Multiband selection of a Raw format file.
NITF

Pict
PNG
SRF
Targa
Text
TIFF

Multiband

A multiband image differs from a raw image in that it consists of 2 or more registered
bands each having the same spatial dimensions. Multiband images are selected from the
same custom open file dialog as Raw shown above but with Multiband chosen from the
Format popup menu when you select Open As... from the File menu. Raw and multiband
images are defined by a format dialog (see below) that appears immediately after the Open
button is clicked. This dialog lists all of the information necessary to correctly read and
interpret the image file and to load the image into a window for display. The initial content
of the dialog is read from a simple ASCII text header file having the same name as the im-
age file but with a .hdr extension (see section Header Files). If this file doesn’t exist (i.c.
has yet to be created) then the dialog fields are empty. In either case you can edit the dialog
fields and save the proper values to create/update the *.hdr file. Subsequent opening of the
image or image.hdr file will display the image definition in the format dialog.
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Load dma_dted
Data length: 524288 bytes.

. . . . Pixels: 512 Header (b Y]
An image format dialog showing the defini- e eader Bytes

tion of an 16 bit 512 by 512 raw image ready
to load the entire image with remapping. The

Lines: 512
Byte order: = Mac,Su... m

Pixel type is unsigned short and Byte order Pixel type: [ 16 bit unsigned %)

indicates big endian. The image will be con- Requested Input Size:

verted to 8 bits for display but will also retain Starting pixel: |1 # of pixels: |512

the 16 bit underlying data that will be used in Starting line: |1 | #oflines: 512 |

all operations. Display remapping:

™ Auto remap %: 100  Overview... )

( Cancel ) (Save hdr...) (Load hdr.. ) { Stats ) Sload )

The upper portion of the dialog window defines the parameters of the image as it appears
on disk. Only the data length is determined by HyperCube, all other information must come
from you or the .hdr file. However, HyperCube does check the input for consistency.

Pixels: The number of pixels (columns) per line (row).
Lines: The number of lines (rows).
Header: The number of bytes, if any, to skip at the beginning of the file.

Pixel type: A popup menu specifying the format of each pixel
8 bit unsigned
16 bit unsigned
16 bit signed
32 bit floating
32 bit signed long

Byte order: A popup that indicates whether the most significant data byte is low order
in memory (little endian) or high order (big endian). Only meaningful for
16 bit and larger data. If gray values seem incorrect, try a different order.
PC (little endian)
Mac,Sun (big endian)
Unknown.

The lower portion of the dialog window is where you specify what rectangular subset of
the image file is to be loaded into memory. There are also options that determine how the
pixels are to be converted to 8 bits for display (the full pixel depth always remains in memo-
ry). Pixel conversion is explained more fully in the later multiband example.
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Specifically, the requested size fields have the following effect:

Starting pixel:

Starting line:

# of pixels:

# of lines:

Auto Remap:

%:

Save hdr...

Load hdr...

Stats:

Cancel:

Load:

Overview:

The first pixel within a line to load and corresponds to the left edge
of the resulting image display window. Pixel numbering begins
with 1, not zero.

The first line of the image file to start loading and corresponds to
the top line in the image display window. Line numbering begins at 1.

How many pixels per line should be loaded.
How many lines of the image are to be loaded.

If this check box is selected then the image pixels are automatically
converted from their pixel type to 8 bits based upon the distribution
of their histogram and upon the percentage popup menu. Generally,
this is meaningful only for 16 bit and wider data.

If Auto Remap is checked then this popup specifies what percentage
of the distribution of the histogram about the median is mapped to the
display interval [0,255]. See the statistical display window shown in
the multiband dialog example.

This button brings up the standard Mac save file dialog and allows
you to save the *.hdr file defining this image. Subsequently, opening
this image will refill the dialog fields from the *.hdr file.

Displays an Open file dialog so that you can load a possibly different
header file. There are no restrictions on the file’s name.

When clicked, this button reads the image file and generates
various statistics within the rectangular area that you want to load.
The results are displayed graphically in a new window. See
section Statistics.

The customary button for aborting the image load.

Loads the image automatically computing statistics as necessary.

This button loads a reduced resolution view of the source

image. The initial scaling is determined by the display screen size and

the Starting pixel, Starting line, # of pixels, and # of lines.
You can select a different scaling. See section Qverviews.

HyperCube Pictorial User’s Guide

09/06/12 24



The image format dialog window for a hyperspectral image is shown below. It includes
all of the raw image fields plus additional to define band depth and the relationship of the file
pixel values to an absolute [0,1] range for comparison with a reflectance library or when clas-
sifying one image cube against a different image cube (see section Classify Function).

Load drll
Data length: 129024000 bytes.

Pixels: _i320 Header (bytes): ©
The cube image format dialog showing the defi- Lines:  |960 Interleave: [ BiL (ine sea) [4)
nition of a 210 band image with 16 bit pixels. Bands: 210 | By order: [ Macsu.. )
Auto remapping of a 95% interval about the Pixel type: 16 bit unsigned  |'3)
median will be used to load bands 60 through Mermalization to convert data te [0,1] interval:
scale; 0.001 offset; 0

69. The pixel values were previously calibrated
to lie between 0 and 1000 will be converted to a
[0,1] range by scale.

Requested Input Size:

Starting pixel: 8 # of pixels: 308
Starting line: 1 # of lines: 960
Starting band: 60 # of bands: 10

Display remapping:
® Remap bands as a group, %: 95

) Remap bands individually, sigma: 2.5

_Use G & O ( Load Gains & Offsets... ) ( Overview... )

( Cancel ) (Save hdr...) (‘Load hdr.. ) ( Stats ) { Load )

The additional fields are defined as:

Bands:

Interleave:

scale & offset:

Starting band:

# of bands:

Load hdr...

Total number of bands in the image.

A popup menu indicating the type of data arrangement:

Band Line 1 through N for band 1, Line 1 through N for band 2,...
Line Line 1 for all bands, Line 2 for all bands,...

Pixel Pixel 1 for all bands, Pixel 2 for all bands,...

These are the transformation coefficients that convert a file pixel to
the range [0,1]. This has nothing to do with display only spectral
library matching and classifications with another cube. In the
example above the file pixels lie between 0 and 1000 so the
transformation is .001 and 0. Also, see Load Gains & Offsets.

Which band from the image will be the first display band. Band
numbering begins at 1.

How many sequential bands beginning at the starting band should
be loaded.

Displays an Open file dialog so that you can load a possibly different
header file. There are no restrictions on the file’s name.
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Remap bands individ: Each band’s statistics is used to rescale it for presentation.
Choosing this option produces a display cube having a
uniform brightness and contrast. This only alters the display
and does not affect any subsequent analytical operations.
Also, see Remap bands as a group which preserves
the relative band to band brightness differences.

... sigma: For each band’s mean and standard deviation, pixels within
[mean - sigma*sd, mean + sigma*sd] are mapped to [0,255].

Remap bands as a group: The composite statistics for all of the bands that are
to be loaded are computed and applied globally. The result
is a display cube that represents the intensity variation of the
image cube file.

Load Gains & Offsets... Allows you to open a text file containing a list of gains and
offset pairs that will be applied every time cube file data is
accessed and affects all analytical operations such as
plots and classifications. The number of gain & offset pairs
must equal the number of cube file bands, not just the number
of bands loaded. After a gains & offsets has been loaded the
the data is internally converted to floating even if the source
file data is integer and the gains and offsets were also integers.
Therefore, subsequent operations will be a little slower than
if no gains and offsets were in effect. The scale and offset
fields that are used in Normalization to convert data to [0,1]
interval are applied after any gains & offsets, so be sure to
change this transformation to match the new range.

After loading a G & O file the Remap Bands check box will
be on. This is necessary due to the new floating point range.
Remap can be checked off but the resultant display image
cube will probably be very unsatisfactory. In any case, this
will not affect the plots or classifications.

See sections Spectral Calibration, Reformatting a File

for more on gains & offsets.

Use G & O: Automatically enabled and checked on after a gains and offsets
file is loaded but may be checked off to discard the gains and
offsets. To determine later whether a G & O file is being used
by a cube open the Info window, (Windows -> Show Info),
and examine the Kind field. It will show Kind: CUBE w/G&O

if one is being used.

The remaining cube file dialog fields are identical to those of the raw format.
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Overviews

The File- > Open As menu items: Multiband, Raw and certain ERDAS Imagine®,
NITF and TIFF dialogs each contain an Overview button. Its purpose is to generate an im-
age of reduced scaling that displays the entire or user specified subset of the image at a scale
so that scrolling is not needed. A dialog is presented showing the nominal scale factor and
the overview band which you may edit.

The Requested Input Size, the bottom portion of the dialog, specifies the area of the im-
age used to generate the overview. The remapping options are used as normal to produce a
decent appearing image. When generating a multiband overview, dialog item Starting band
is the default image for the overview.

Once an overview image has been generated you can draw a rectangle (see section
Selection Rectangle) on it that defines the portion of the source image to load by choosing
menu File -> Load Selection. Doing so brings up the dialog defining the image along with
the Starting pixel, Starting line, # of pixels, and # of lines representing the image subset
delineated by the selection rectangle. If no selection rectangle has been drawn on the over-
view then the fields will be set to the spatial extent of the overview. For multiband images,
the original Starting band and # of bands are not changed. You may edit any value before
clicking the Load button.

Load dma_dted O

dma_dted {1:2)

Data length: 524288 bytes.
Pixels: ..512 . Header (bytes): 0
Lines: 512

Byte order: | MacSu... |[%

Pixel type: 16 bit unsigned |5

Requested Input Size:

Starting pixel: 1 # of pixels: 512

Starting line: |1 # of lines: 512

Display remapping:
™ Auto remap %: 100 [ Overview... |

(" Cancel ) (Save hdr...) (Load hdr.. ) ( Stats ) € Load )

Choosing Overview from the dialog at the
upper left generated a 1:2 scale of the im-
age shown above. A selection rectangle
was drawn and File->Load Selection was
used to display the dialog at the lower left.

Load dma_dted

Data length: 524288 bytes.

Pixels: 1512 Header (bytes): 0 . .
e Note the new values that delineate the im-
Ryta order: [Macsu I age shown below when the Load button was
_ clicked.
Pixel type: | 16 bit unsigned |'§'J
Requested Input Size: 0 tma dted —H 2
Starting pixel: 95 # of pixels: 193
Starting line: 38 # of lines: 150

Display remapping:
@Auto remap %: 100 Owverview..

( Cancel ) (Save hdr...) (Load hdr.. ) (" Stats ) (Sload )
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Saving Overviews

An overview image serves as a convenient method of automatically extracting the source
file and saving it in a possibly different file format. This applies to both a selection rectangle
and the entire image. Specifically, NITF, TIFF and Raw image overviews can be saved in
any of those 3 file types. Cube image overviews can only be saved in cube image format.
Save is always performed on the source image file depth . Any reference coordinates associ-
ated with the source image overview are correctly propagated to the saved image file (see
sections Image to Reference Coordinates and RPC Files). If the overview is color then
the output is restricted to NITF and TIFF.

Shown below is a typical dialog that appears after selecting menu File->Save As when
saving an overview image. In this case the overview has a selection rectangle defined. Also,
see sections: ERDAS Imagine®, NITF Files, TIFF Files and Overviews for detail con-
cerning the generation of overviews.

Do you want to save the image
{selection} at full resolution and
depth from the source file or the
scaled image as displayed?

cancel | [ scaled | [ FullRes ||

O=——nillRes=——-HH

q |z

A true color 1:6 overview image The reloaded image resulting from clicking
with a selection rectangle. the Full Res button in the above dialog.
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Header Files

As stated previously, each image file can have a unique ASCII text header file that con-
tains all the image characteristics needed to load and display it. This file has the same name
as the image but with a .hdr extension and must reside within the same folder as the image
file. The two header files shown here (opened as Text files) correspond to raw and multiband
examples respectively. They consist of key word assignments, one pair per line in no specific
order (see section Keyword Format). A missing assignment defaults to “no” or zero. Any
value can be overridden when brought up in the image format dialog and optionally re-saved.
Although header files can be generated using HyperCube (see section Loading/Saving Text
Files) and saved as “Text”, it’s easier to fill in the dialog fields and click the Save hdr... but-
ton.

HyperCube can read certain ENVI® header files. Not every format is supported. The
program first looks for the beginning ENVI® keyword and if found parses only the informa-
tion necessary to conform to its own header parameters including wavelengths and bad band
definitions. You are alerted if an ENVI® header file is being read. Saving (Save hdr...) in-
formation extracted from an ENVI® file writes a new HyperCube file not an ENVI® header

=

file.
Raw Multiband Raw with Ref Coords
0 18.hdr =—=HIH O =Frames 21-24rhd =B 0 =———dted2zhdr=—HH

samples = 512 samples = 320 f?mgéei ;1312

lines =512 lines = 1280 header offset = @

header offset = O bands = 210 file type = raw

file type = raw header offget = 0 dAtd Rops Fot

data type = 1 file type = multiband ustart = 1

xstart = 1 data type = 3 P fxelsssaole

ystart = 1 interleave = bil byte order = big endian

numpixels = 512 wstart = 9 S::gzﬁ:ll”%; yes

numlines = 512 ystart = 1 sync type = @

Sute arder - big endian rumpixels - 507 C s
numlines = 1280 lower left = OF.30000000 543 .37500000

7 byte order = big endian |lower‘ right = 680.10088008 543 .12500800
bandstart = 60
numbands = 10 Z
autoscaling = yes
percent = 95
normscale = 0001000
normoffset = 0000000 O overviewhdr=—H8
g samples = 251

lines = 533
header offset = @
file tupe = raw

ystart = 1

numpixels = 231

numlines = 333

byte order = big endian

sync type = @

icords = G

upper left = 381152.94 B771947.01
upper right = 281284.94 @771581 .61
lower left = 380354.34 8771022.64
lower right = 326488.3H 77144590

7

Various examples of header files. The last 4 lines of the two right examples list the
corner coords of the source image in an external reference system where each keyword
specifies an X,Y pair (see next section, Keyword Format). Any combination of 1,2,3 or
all 4 keywords may be given. Selecting menu Windows -> Show Info will display the
computed reference coordinate as a function of the window cursor position. Section
Image to Reference Coordinates describes how to edit these values.

HyperCube Pictorial User’s Guide  09/06/12 29



Keyword Format

Keywords used in the header file are defined below. Each keyword is of the form:
keyword = value. None of the words are case sensitive.

Keyword
samples

lines
bands

file type

data type

interleave

xstart
ystart
numpixels
numlines

byteorder

bandstart
numbands
autoscaling

percent

bandnormalize

sigma

Value
number of source image pixels per line

number of source image lines
number of source image bands, if multiband or sync

multiband

raw

1 - unsigned byte

2 - unsigned 16 bit short

3 - signed 16 bit short

4 - 32 bit float

5 - 32 bit signed long

bsq - band sequential

bil - line sequential

bip - pixel sequential

starting pixel within the source image to load
starting line within the source image to load
number of pixels to load beginning at xstart

number of lines to load beginning at ystart

little endian - PC
big endian - Mac, Sun

starting band to load for display purposes

number of bands to display starting at bandstart

yes - remap image for display purposes

% of remapping statistics to use for display purposes
yes - remap each displayed band using its own statistics

number of standard deviations used by bandnormalize
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normScale

normOffset

sync type

icords

upper

upper

Tower

Tower

color

color

color

color

annl, .

left
right
left
right

specific

intervals

equalize

percent

..,annN

scale factor to convert pixel values to [0,1] range
offset to convert pixel values to [0,1] range

tc - true color synthetic cube

% - classify overlay synthetic cube representing percentage
# - classify overlay synthetic cube representing counts

d - classify overlay synthetic cube representing thresholds

G - reference coords represent latitude and longitude
formatted as ddmmss.sZ for latitude (y) where Z is N or S
followed by dddmmss.sZ for longitude(x) where Z is E or W
D - decimal degrees latitude (y) and longitude (x)
Note the order: latitude value followed by the longitude value.
U- UTM coords. Each reference is a triplet defined as:
(Easting, Northing, Zone) in the WGS84 datum.
A negative Zone indicates the Southern hemisphere.
Also, icords is not required to define a reference. If icords is
missing then the reference system is general.

x,y reference coord pair [triplet] corresponding to pixel, line [1,1]
X,y pair [triplet] corresponding to pixel, line [# image pixels,1]

X,y pair [triplet] corresponding to pixel, line [1,# image lines]

X,y pair [triplet] corresponding to ... [# image pixels # image lines]

red, green and blue wavelength values corresponding to those in

menu Image -> Cube Color Composite -> Definitions

red, green,blue wavelength intervals corresponding to those in

menu Image -> Cube Color Composite -> Definitions

0 - use color percent value in Cube Color Composite
1 - use histogram equalization for Cube Color Composite

remapping percentage corresponding to the value in

menu Image -> Cube Color Composite -> Definitions

keyword not present if color equalize = 1

free text annotation associated with each (1,...,N) band that
is displayed in the band scroll area (see Annotation List).
Note: a space instead of ‘=’ 1is used to separate the key word
from the text. For example:

ann26 Band 26 contains vertical striping

Upper case letters are maintained.
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Image to Reference Coordinates

You can specify the relation between image coordinates and a reference coordinate
system by including keywords such as upper left, upper right..., described in sections
Header Files and Keyword Format or at any time an image window is active by choosing
menu Edit -> Options -> Image to Ref Coords. This displays a dialog showing the cur-
rent pairings of the image corner coordinates and the corresponding reference coordinates. If
no relation has been defined then the default mapping is the identity and the reference values
will match the image values. Note that the dialog is completely general and you may specify
other than the given corner coordinate pairings, e.g., a known image interior point and the
matching reference point. From 1 (simple translation) to 4 (rational poly) pairs of coordi-
nates can be specified. The Enable check boxes allow you to exclude any pairings. Saving
an image after defining an image to reference relation saves the equivalent corner coordinates
to reference mapping in the image’s header file. The option for formatted latitude and lon-
gitude is specific: ddmmss.sy where y is either N or S for latitude and dddmmss.sz where z
is E or W for longitude. Some general reference values don’t correspond to geographic or
UTM values and you will get a warning message. Use a negative Zone to indicate the South-
ern Hemisphere. The Verify button checks the validity of the current values against the cho-
sen reference system. Reset restores values to those when the Dialog was opened. Radio
button None will remove any existing image to reference.

Note: Changing the image origin via Edit- > Options- > [0,0] Image Origin will dis-
able all Image to Reference correspondences in effect and will have to be re-established.
Also, some image formats such as NITF and TIFF have reference coordinates in their headers

which will be automatically extracted (see sections NITF Files and TIFF Files).

Image to Reference

Image to Reference

Enter 1 to 4 image and reference coordinate pairs to define a mapping
between the image and reference coordinate systems. Only Enabled
points are used to compute the mapping and type of transformation
(offset, rotation, affine, poly).

Enter 1 to 4 image and reference coordinate pairs to define a mapping
between the image and reference coordinate systems. Only Enabled
points are used to compute the mapping and type of transformation
(offset, rotation, affine, poly).

Define Reference value units as:
(") None, remove any current mapping
O General, any decimal values
() Longitude (x) and Latitude (y), +-ddd.d...
O Long (x), dddmmss.s...[E,W] and Lat (y), ddmmss.s...[N,S]
® UTM: Easting Northing +-Zone in WGS84 Datum

Single point reference x and y pixel scales, meters: |1 1

Enable Image x Y
1™ |1 1

2™
N
4™

Reference x
313986.59

Reference y
429029396

Zone

1058 1 313470.24 4290223.03

gla 31393249 4290679.73

1088 gl6 313418.67 428060971

18
18
18
18
) ( Okay )

( Cancel (

Reset ) (" Verify

Define Reference value units as:
(") None, remove any current mapping
O General, any decimal values
() Longitude (x) and Latitude (y), +-ddd.d...
8 Long (x), dddmmss.s...[E;W] and Lat (y), ddmmss.s...[N,S]
() UTM: Easting Morthing +-Zone in WGS84 Datum

Single point reference x and y pixel scales, meters: 11

Enable Image x ¥ Reference x Reference y Zone
1 E[ “1 1 0770825.07W 354430.30M -
2 ¢ 108 1 0770545350 3E4427 61N [ |
i 1 516 0770827 670 384442 76N [ |
4 M 1088 818 0770348500 384440.100 [ ]
(Cancel ) (" Reset ) ( Verify )  Okay )

The dialog window on the left shows a reference system expressed in UTM coordinates while
the dialog to the right shows how the values have automatically changed after selecting the
Geographic units as the reference. No changes take effect until the Okay button is pressed
and all units are within the expected ranges of the chosen reference system. The type of units
will be displayed in the Info Window as a function of cursor position within the image. The
x and y pixel scales are used when there is only one reference pair, typically, the upper left.

Either scale may be negative but not zero.

HyperCube Pictorial User’s Guide

09/06/12

32




Geo/UTM Reference Grids

Any image that has a geographic reference (either via a geo tif or a corresponding RPC
file) can be displayed with an overlaying Latitude, Longitude or Northing, Easting grid.
Menu Edit -> Options -> Geo/UTM Ref Grids... displays the following dialog.

. . . Geo/UTM Grids
Enable/Disable a grid over all applicable

currently open image windows.
Only the current image.
Overlay grid color. Remains in effect ————————— [ Color(rg.b): [207 ] [255 |

until changed. (_Cancel ) ((Enable )

Apply reference grids to:
() All images
® Only current image

\

—

( Disable )

Image to Reference

Enter 1 to 4 image and reference coordinate pairs to define a mapping
between the image and reference coordinate systems. Only Enabled
points are used to compute the mapping and type of transformation

(offset, rotation, affine, poly).

The Image to Reference dialog shown on

Define Reference value units as:
(") None, remove any current mapping
(") General, any decimal values
O Longitude (x) and Latitude (y), +-ddd.d...

Single point reference x and y pixel scales, meters

Enable

() Long (x), dddmmss.s...[E,W] and Lat (y), ddmmss.s...[N,S]
{® UTM: Easting Northing +-Zone in WGS84 Datum

=11

the left displays the coordinate reference
that was derived from an RPC file corre-
sponding to the image show below.

Image x y Reference x Referencey  Zone
1 ||1 l 1 60493173 345406651 14
2 a g1z 1 604733.80 345790932 T
3 1 512 60855951 345418689 [14 |
4 E 512 51z B05630.45 34575586.61 T
(__Reset ) (Okay )

Mini axes show the direction of
increasing Northing and Easting.

If the geo-reference was derived
Jfrom a RPC file then the direction of
increasing height is also indicated
by the green line segments in each
corner of the image’s window.

8066

’

219rgb.tif (1:15)
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C te G hic Rati | Pl ial Coefficient
Any image that has a geographic reference either in Latitude/Longitude or UTM can

be modified to contain an equivalent set of RPCs. If the image already has RPCs a warn-

ing message will be presented in order to proceed and overwrite the existing one. Selecting

menu Edit -> Options -> Create Geo RPC... with the target image active displays the

dialogs shown below. If the image is unreferenced then menu Edit -> Options -> Image to
Ref Coords... can be used to add one.

Window 'I8.tif' does not have a Geographic A Window 'Dem32bit (1:4).tif is defined
4 or UTM reference system. Use menu Edit “% in UTM coords and can blf
-> Options -> Image to Reference to transformed to Geographic coords
define one. with an included RPC.

)
m Cancel y

( Create RPC )

Window 'Dem32bit (1:4).tif" already
contains Rational Polynomial
Coefficients (RPC). Continuing will
allow you to overwrite the existing
RPC.

A

Cancel ) Continue

Any image that has a geographic reference in Latitude/Longitude can be transformed to
a UTM coordinate system and vice versa (i.e,. UTM to Geographics). If the image contains
Rational Polynomial Coefficients (RPC) these will also be converted as shown in the dialogs
below. If the image has no reference then menu Edit -> Options -> Image to Ref Co-
ords... can be used to add one.

Window 'Dem32bit (1:4).tif' contains Window 'Dem32bit (1:4).tif' contains
A Rational Polynomial Coefficients (RPC) A Rational Polynomial Coefficients (RPC)
defined in UTM coords and can be defined in Geographic coords and can
transformed into a Geographic coord be transformed into a UTM coord
system containing RPC. system containing RPC.
( Cancel ) ¢—==xGeo—) Cancel ) [ —=>UuUT™M )
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Rational Pol al Coefiic RPC) il

When an image file is opened the program automatically searches for a file in the same
directory having the same base name concatenated with ‘_rpc.txt’, e.g., the file ‘terrain.
tif’ and a matching RPC file named ‘terrain_rpc.txt’. In addition, a RPC file can be
manually associated with the current active image via menu Edit -> Options -> Attach RPC

File.

Shown below is one of the RPC text files that was used in section Stereo Compilation to
produce the various outputs. The actual file is one continuous list, not two columns.

lat_off: 3.45599170374970e+006

lat_scale: 2.596810
long_off: 6.066854

12770393e-004
18582732e+005

long_scale: 2.56109265392068e-004
height_off: 1.50000000000000e+002

height_scale: 3.333

33333333333e-003

line_off: 0.00000000000000e+000
line_scale: 2.60416666666667¢-004
samp_off: 0.00000000000000e+000

samp_scale: 2.6041
line_num_coeff _1:
line_num_coeff 2:
line_num_coeff 3:
line_num_coeff_4:
line_num_coeff_5:
line_num_coeff_6:
line_num_coeff _7:
line_num_coeff_8:
line_num_coeff 9:

line_num_coeff_10:
line_num_coeff 11:
line_num_coeff_12:
line_num_coeff_13:
line_num_coeff_14:
line_num_coeff_15:
line_num_coeff_16:

6666666667e-004
-3.41929000000000e-002
1.98476000000000e+000
3.25206000000000e-002
-6.64100000000000e-003
-1.35979000000000e-001
2.28285000000000e-001
4.19479000000000e-003
7.92820000000000e-002
-2.20915000000000e-003
-7.60500000000000e-004
-3.08305000000000e-002
2.38494000000000e-003
8.21080000000000e-003
2.60906000000000e-002
-1.05586000000000e-002
1.26039000000000e-004

line_num_coeff_17: 4.38989000000000e-004
line_num_coeff_18: 1.79415000000000e-002
line_num_coeff 19: -4.82501000000000e-004
line_num_coeff_20: -3.55988000000000e-005
line_den_coeff 1: 1.0

line_den_coeff 2: 1.87610000000000e-002
line_den_coeff